More information about the developmental stages of the R. uyekii is required because high levels of hatchery mortality are common during the early life stages. However, there have been no detailed reports. Because research into the early larval development of the R. uyekii is currently insufficient, in this study, we investigated the process of yolk absorption in R. uyekii, and also determined the changes in its morphometric characteristics.
Experimental fish

R. uyekii broodstock was transported to a mariculture facility at the Fishery Genetics and Breeding Sciences
Laboratory of the Korea Maritime and Ocean University in 
Artificial spawning and hatching
Since the spawning season of the R. uyekii from late April to the middle of June 2013, dense colored males and ovipositor extended females were selected and used as broodstock. After the egg was from extended ovipositor female using the abdominal compression method, were inseminated using a wet method semen that through pressure on the abdomen of male were sorted within 2 minutes. A total of 2,000 eggs were reared in the plastic tank (Fresh Plus, Mirae Chemical, Republic of Korea)(W 30 cm×L 20 cm×H 15 cm) until hatching. The water depth and L:D ratio were maintained at 10 cm and 13:11, res-pectively. The water in the hatch tank was replaced two times per day using aerated bottled water; further, the water temperature was maintained at 22±0.5℃.
Rearing conditions
The hatched larvae each divided into 10 fish in the transparent plastic containers (Coolrara, Easyfilm, Republic of Korea)(W 10 cm×L 5 cm×H 3 cm), and aeration bottled water (Natural mineral water, Pulmuone, Republic of Korea) was used for rearing, being replaced two times per day.
Other rearing conditions were maintain under the same conditions of "Artificial spawning and hatching in this section," as previous stated. Since larvae feed at completely yolk absorption and the first feeding, 21 days post hatching (DPH), Artemia sp. was feeding. The water temperature was maintained at 22±0.5℃; further, an analysis was made each day with regard to the average water temperature and integral water temperature during the rearing period.
Specimens and morphometrical observation
Newly hatched larvae (n = 50) were daily sampled from hatching to the DPH at 2 days interval from 7 to 21 DPH, at 4 days interval from 25 to 41 DPH, at 6 days interval from 47 to 83 DPH, and at 30 days interval from 110 to 170. Body outline measurements were made for 13 distances between landmarks for both truss and classical dimensions (Table 1 , Fig. 1 ). Total length and body weight for the sampled larvae at different stages were measured to the nearest 0.01 g and 0.01 cm using an electric balance (AX 200, Shimadzu Corp., Japan) and a digital Vernier calipers 
Truss dimension
Most anterior extension of the head × longest point of gill cover from maxilla 1 × 8
Anterior insertion of primary dorsal fin × anterior insertion of the pectoral fin 2 × 7
Anterior insertion of primary dorsal fin × verticality position of the primary dorsal fin ray's anterior insertion 2 × 5
Anterior insertion of primary dorsal fin × anterior insertion of the ventral fin 2 × 6
Anterior insertion of primary dorsal fin × posterior insertion of the anal fin 2 × 4
Classical dimension
Most anterior extension of the head × anterior insertion of the primary dorsal fin 1 × 2
Most anterior extension of the head × verticality position of the primary dorsal fin ray's anterior insertion 1 × 5
Anterior insertion of primary dorsal fin × anterior insertion of the caudal fin 2 × 3 * Each dimension is demonstrated in Fig. 1 .
(CD-20 CP; Mitutoyo, Japan), respectively. Prior to the measurements, the larvae were anaesthetized with 300 ppm lidocaine-HCl/NaHCO 3 at 25℃, according to the method of Park et al. (1988) . Furthermore, a mimetic diagram was 
Statistical analysis
The study was performed in triplicate and the results are reported as means ± SD (n = 50), unless otherwise stated.
The data were analyzed with a one-way analysis of variance (ANOVA) using the SPSS statistical package (SPSS 9.0, SPSS Inc., Chicago, IL, USA mg at a steady rate by 170 DPH (Fig. 2) . Further, the rate of the increase in TL was more regular than the increase in BW (Fig. 2) . (Y is yolk length per total length, X is days post hatching). (Fig. 4) .
The time taken for the hatching of the R. uyekii, was 48 h in 22±1℃, which was a similar result to Kim & Han (1990) , which reported 50 h in 17.5±1℃, and Suzuki et al., (1985) The truss dimensions are the primary units of classifycation for the external anatomical markers that are normally assessed in fish (Sträuss & Bond, 1990) . The truss dimensions are the length measurements that refer to the ratios between the width of the fish's body and the axis of the fish's length. Theoretically, the truss dimensions are a better measurement of the shapes of fish than the classical dimensions (Sträuss & Bookstein, 1982; Currens et al., 1989 ).
The combined morphometric traits of the R. uyekii showed a tendency to increase from 21 days post hatching (DPH) to 170 DPH (Table 3) . Although limited, research related to the early growth of the R. uyekii has shown that when they hatch, they absorb the whole yolk sac and then begin to emerge (Dill, 1969; Brannon, 1972; Zhang et al., 1995) . However, it is unclear how the yolk sac changes in shape from the start of its absorption. In this study, yolk length (YL) decreased with time. After hatching, YH also decreased, but the reduction was smaller than that in YL.
This decrease in yolk means that, as in the larvae, the juvenile reverts from endogenous feeding to exogenous feeding after the yolk sac declines (Dill, 1969; Brannon, 1972; Zhang et al., 1995) . It is generally reported that the absorptive function of the alimentary canal in fish is initiated either before or after the absorption of the yolk sac. In juvenile Coregonus fera, the yolk sac is completely absorbed after 11 DPH, and during this period, the absorptive function of the midgut epithelium begins to function (Loewe & Eckmann, 1988) .
A morphometrical study of the early growth period was reported on cyprinid loach, Misgurnus anguillicaudatus, Ussurian bullhead, Leiocassis ussuriensis and Korean bullhead, Pseudobagrus fulvidraco Lim et al., 2013) . As mentioned earlier with Han et al. (2013) and Lim et al. (2013) , in cyprinid loach, dimensions with regard to body length were significantly increased during 
